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BAKED PRODUCTS: Consumer Quality,

Composition, Yield, and Preparation

Time of Various Market Forms

By Ruth H. Matthews, Elizabeth W. Murphy, Anne C. Marsh, and Elsie H. Dawson

Human Nvtrition Research Division, Agricultural Research Service

SUMMARY

Preparation time and yield were determined for

106 homemade and commercial forms of baked
products, including breads, cakes, pies, cookies,

and frostings. Objective measurements of com-
pressibilit}" and shear force were determined for 87
baked products.

Proximate composition of homemade and com-
mercial forms of baked products was determined
for 72 ready-to-serve, 21 ready-to-bake, and 62
dry-mix items. In addition, eight mineral ele-

ments were determined on nine cake and brownie
mixes, by using emission spectroscopy.

Commercial forms of baked products saved
active time (time requiring constant attention)

and, except for some frozen products and a few
mLxes, saved total time for food preparation.
Mixes saved less active preparation time than did

other commercial forms of baked products.

CompressibUit}' measurements on cakes, corn
muffins, and yeast rolls prepared from mixes were
usually higher, an indication of greater softness,

than those on other processed or homemade forms
of these products.

Shear-force readings on baking powder biscuits,

sugar cookies, pie crusts, pancakes, and waffles

varied considerably among the forms; i.e., frozen,

mLx, or homemade. Cookies baked from some
mLxes and from refrigerated (chilled in roll)

dough, and pancakes and waffles made from mixes

were more tender than the corresponding home-
made products. The frozen form of waffles or
pancakes was consistently less tender than other
forms investigated, but frozen baking powder
biscuits, when baked, were equal to the homemade
biscuits in tenderness.

Commercial products were usually higher in

moisture and ash, and lower in fat, protein, and
energy value than the corresponding homemade
items. With few exceptions, proximate composi-
tion of dry mixes varied little among brands or
over the period of time covered by the study for

the same brand of a given mix type. Frostings
from frozen and bakery cakes were equal to or

greater than the cakes in fat, carbohydrate, and
caloric values per 100 grams.

Although whole pies lost weight through evap-
oration losses during baking and cooling, the crust

gained in weight and moisture content because of

release of moisture from the fflling. For most
other ready-to-bake items, moisture losses during
cooking were usually between 20 and 30 percent,

with accompanying smaller increases in values of

other proximate components.
Spectrographic analyses for minerals in dry

cake or brownie mixes indicated that baked
products made from the mLxes contained approxi-

mately the same levels of calcium and phosphorus,
and two-thirds the amounts of sodium and potas-
sium, of corresponding homemade items.

PURPOSE OF THE INVESTIGATION

Baked products are a prominent part of the
diet of most Americans. Three out of four home-
makers in the United States in 1955 baked cake,
pie, or some kind of quick bread each week {12).^

A substantial number of these homemakers baked

their products from mLxes. The success of such
mixes in receiving consumer acceptance has en-

' Italic numbers
Cited, p. 39.

parentheses refer to Literature



couraged manufacturers to make available even
more parth' prepared forms of baked goods. Fro-

zen and chilled dough forms of baked products, in

particular, are becoming increasingl}' available.

The consumer is being forced constant!}' to

select from the various commercial forms of baked
goods. Information on relative preparation times,

yield, cost, and quality of homemade and com-
mercial forms of baked goods is needed, so that

she can choose intelligently in terms of time and
money and of the eating quality of the foods. In-

formation on nutrient content is also needed,

since the different forms are not necessarU}' equal

in nutritive value.

More and more special ingredients are used in

mixes and in commercially prepared products to

prolong shelf life, improve baking performance,
and maintain constant quality levels. Additives
permit changes in the standard proportion of in-

gredients—the use of emulsifiers may permit
reduction in fat content of cake mixes without
impairing their functional and eating qualities.

Such changes in formulation could possibly result

in products that differ considerably from the home-
made form in nutritive content.

Studies already reported have been primarily

concerned with comparisons of cost and prepara-
tion time for homemade and commercially pre-

pared foods. Information on yields, quality

measurements, and nutrient composition of the

products compared was not usually available. Asp
and coworkers (1) investigated preparation time
and cost of cookies, biscuits, and pie crusts made
in the home from ingredients, from homemade
mix, and from commercial mix. They found the
commercial mLx to be the most expensive and to

take the least preparation time. Kolmer and
Gartner (7) reported the time and cost of a variety

of foods including baked products such as cookies,

pies, cakes, biscuits, and hot rolls. Of the forms of

hot rolls investigated in their research, the frozen

form required the longest preparation time. In all

other baked products, the homemade form re-

quired the longest preparation time and, in most
cases, was the least expensive.

Weiss (14) compared the cost, preparation time,
and acceptability of three typical meals daily.
These meals were prepared by two persons (one in

the home and one in the laboratory) from basic
ingredients, from partly prepared foods, and from
ready-to-serve foods. She concluded that much
time was saved in using prepared foods, compared
with the added cost, and that meals made from
partly prepared products were nearh' as acceptable
as the homemade.
A pilot study conducted by the Agricultural

Marketing Service on cost to consumers of con-
venience foods (o) revealed that of 52 foods
studied, 28 were more expensive, 18 were less ex-
pensive, and 6 were the same price as the corre-
sponding unserviced food. The foods investigated
were meats, fish, fruits, vegetables, dairy products,
and groceries. The average difference in cost per
purchase unit of the convenience items as com-
pared with the unserviced form was 0.7 cent.

Pancake or waffle mix and cake mix were the
two mixes most frequently used in large cities of

the United States in 1953 (8). In another study
reported in 1957, from 36 to 86 percent of the
families interviewed used cake, pudding, pancake,
yeast roll, pastry, icing, cookie, muffin, and
biscuit mixes at least occasionally (//).

The present research was conducted to ascertain
the consumer quality, preparation time, yield, and
proximate composition of frequently used baked
products in different forms available on the retail

market. Minerals were determined on selected

foods. The study was made by the Human Nutri-
tion Research Division, Agricultural Research
Service, in cooperation with the Marketing
Economic Division, Economic Research Service.

That group provided the samples for the analyses
and obtained information on retail food prices.

Research on cost comparisons of these foods will

be pubhshed by the Economic Research Service
in a Marketing Research Report.

TYPES OF FOODS INVESTIGATED

The homemade form and two brands each of

most purchased partly prepared and already pre-

pared forms of baked products were included in

this study. The foods investigated were:

Cakes—angel food, devil's food, pound, and
yellow.

Cookies—brownies and sugar cookies.

Pies—apple, cherry, and coconut.

Breads—biscuits, corn muffins, pancakes, waffles,

and yeast rolls.

Frostings-—chocolate (butter-cream) and wliite

(7-minute)

.

The homemade baked products were made from
household formulas taken from the files of the
Human Nutrition Research Division. Insredients

used in homemade products and in mixes are

listed in tables 1 to 5. The partly prepared foods

were purchased in various forms—both chemically
leavened and yeast-leavened refrigerated dough,
frozen, brown-and-serve, and mix. Mixes, which
require some preparation before baking or cooking,

were classified into the following groups:

Type I—water to be added.

Type II—milk to be added.

Type III—more than one ingredient to be

added; i.e., eggs and water or milk as in cake
mixes.

Ready-to-serve "bakery" foods were purchased
from grocery stores and included botli nationally

advertised and regional brands. The dry mixes,



frozen items, and refrigerated doughs analj'^zed

were nationally advertised brands, and were con-

sidered representative of items available in most
sections of the United States.

The preparation data—time, yield, and quality

measurements^—are average values for duplicate

samples in many uistances; composition data are

values for one purchase lot for a preparation form.

No attempt was made to analyze enough samples

of any one brand of a commercial form to obtain

statistically significant average values. Jlapid

technological changes of factorj^-prepared foods,

resulting in frequent changes in formulation of

these products, could quickly make obsolete any
statistical differences obtained. Therefore, several
brands of a preparation form and a fairly large
number of preparation forms were studied, and the
number of replications for any one brand or prep-
aration form was limited. General differences
among preparation forms (i.e., frozen and dry
mix) and variations among brands were observed.
A total of 106 foods was investigated for prep-

aration time and yield, 87 of which were evaluated
by objective measurements. For proximate com-
position, 72 ready-to-serve, 21 ready-to-bake. and
62 dry-mix items were analyzed.

LABORATORY PROCEDURES AND ANALYTICAL METHODS

Preparation Time, Yield, and Quality Measurements

Preparation of Foods

All samples were prepared in a laboratory with

temperature and relative humidity controls set at

74° F. and 60 percent, respectively. All weights

were recorded in grams and converted to ounces.

Manufacturer's directions for preparation of

commercial forms of foods were followed without

de^^ation. Identical pans were used for baking

the mix and homemade forms. Other commercial
forms were purchased in the largest units available.

Many forms, however, were available in only one
market size.

Equal weights of dough or batter were used for

the mix and homemade forms of corn muffins and
yeast roUs. Equal volumes of batter for the

different forms were used in baking pancakes and
waffles. Batters were divided equally between
two pans for homemade pound cakes and for two-

layer cakes; in all other cases, the batter was
poured into one baking pan. Baking powder
biscuits were rolled between sheets of wax paper
to }^-inch thickness. Pie crusts were rolled to

/32-inch thickness because some pie doughs were
too tender to handle when roUed to one-sixteenth

inch.

Preparation Time

Preparation time was recorded as active time
and total time. Active time was defined as the

time for preparation which required constant
attention of the laboratory worker, including time,
for assembling ingredients and equipment, but not
for cleanup. Total time was active time plus the
waiting time required for thawing, freezing,

chilling, baking, or cooking of the foods. For
comparability, the same laboratory worker pre-
pared all similar foods.

Yield

Total yield was determined by weight and by
volume. Number and size of servings were
calculated from the cooked weight and volume by
using the weight and volume of a single serving of

the homemade food as the reference. The size of

servings for the various products was based on
information in the literature. Some of the
reference sizes of servings for this research were

—

8-inch cake Yn sector.

9-inch cake Me sector.

8''^inch loaf cake ^4-inch slice.

8-iach pie Yt, sector.

7-inch waffle - 1.

4-inch pancakes 3.

Pies were separated into crusts and fillings and
each was weighed and measured. Frostings were
removed from cakes before weights for yields were
determined.

668-249 O - 63 - 2



Table 1.--Cakes: Ingredients useaI in homemade formulas and ingredients added to mixes 1

Formula

Name and form of
product

Formula

Name and form of

product
Ingredients Weight

Propor-
tion of

total

weight of
ingredi-
ents

Ingredients Weight

Propor-
tion of
total

weight of
ingredi-
ents

Angel food:
Homemade Egg whites

Sugar . - -

Ounces '

13.0
13. 1

5.0
.2
. 1

. 1

Percent
41.3
41.6
15. 9
.6
.3
.3

Pound:
Homemade

Mix (Type III)

:

Brand A

Brand B

YeUow:
Homemade

Mix (Type III)

:

Brand A

Brand B

Butter .

Ounces '

10.0
10. 5
10. 4
10.0
.05
.2

Percent
24 3

Sugar 25 5
Flour (cake)
Cream of tartar.

Salt

Eggs 25 2
Flour (cake)

Salt.
24 4
<• 1

5Almond
flavoring.

Total

Mix

Vanilla

Total

Mix

41. 2
31.5 100.0

100.

16.9
3.4
4.0

Mix (Type I)

:

Brand A 16.0
9.9

. 1

61.5
3a 1

.4

69 5
Eggs.. 14

Water Water 16 5
Almond

flavoring.

Total

Mix

Total

Mix

24. 3 100.0

26.0 100.0 la
3.4
6.4

64 8
12. 2
23Brand B 16.0

9.9
.2
. 1

61.0
37.8
.8
.4

Biggs

Milk
Water

Total

Rnttpr

Vanilla 27.8 100
Almond

flavoring.

Total

Fat

1.3
1. 1

7.0
3. 4
6. 7

. 4

5.8
. 1

. 1

5.0
4 226.2 100.0 Fat

27.0
13. 1Devil's food:

4.0
10.5
3.4
6.7
.2

. 1

. 1

3.0

8.7
.2

10.8
28.5
9.2
18.2
.5

.3

.3
8. 1

23.6
.5

Eggs
Homemade Flour (cake)

Baking powder
(SAS/P).

Milk

26
Suear 1 5
Eggs .

Flour (cake)
Baking powder

(SAS/P).
Soda

22 4
Salt . 4
Vanilla . . .. 4

Total

Mix . ..

Salt 25. 9 100
Chocolate (un-

sweetened).
Buttermilk
Vanilla.-

lao
3.4

10. 4

56. 6
Eggs.. .. 10. 7

Total

Mix

Watpr 32.7
36.9 100.0

Total

Mix -

31.8 100.0
Mix (Type III)

:

Brand A 18.9
3.4
9.9

5a 7
10.6
30.7

19.0
3.4
ao

62. 5
Eggs Eggs

Water

Total

11. 2
Water 26. 3

Total

Mix

32.2 100.0 30.4 100.0

Brand B 20.0
3.4
&0

63.7
10.8
25.5

Eggs
Water

Total 31.4 100.0

' Type I mix requires water, and Type III mix requires eggs and other ingredients.
2 Weight was recorded in grams and converted to ounce.s.



Table 2.

—

Cookies: Ingredients used in homemade Jormnlas and ingredients added to mixes '

Formula

Name and form of
product

Formula

Name and form of

product
Ingredients Weight

Propor-
tion of
total

weight of

ingredi-

ents

Ingredients Weight

Propor-
tion of

total

weight of

ingredi-

ents

Brownies:
Homemade Chocolate (un-

sweetened) .

Fat

Ounces '

2.0

4.0
7.0
3.4
3.0

. 1

. 1

4.2
.2

Percent
a3

16.7
29.2
14 2
12.5

. 4

.4
17.5
.8

Cookies, sugar
(refrigerated)

:

Homemade

Mix (Type I)

Mix (Type II) . . .

Mix (Type III):

Brand A

Brand B

Butter ...
Ounces '

4
.2

5.2
1.7
6.7
.2

.04

Percent
22. 2

Vanilla 1. 1

SuGrar Sugar . . 28. 9

Eess Eggs. 9. 4

Flour Flour (cake)
Baking powder

(SAS/P).
Salt

37. 1

Baking powder
(SAS/P).

Salt

1. 1

. 2

Nuts (chopped)

-

Vanilla Total

Mix
Water

18.0 100.

Total

Mix
Water

24 100.0 13.6
1.5

90. 1

9

Mix (Type I) 10.5
2.6
2. 1

69.1
17. 1

13.8
Total

Mix
Milk
Vanilla

Total

Mix
Eggs-.
Vanilla

Total

Mix
Eggs
Milk

15. 1 100.0
Nuts (chopped)

-

Total

Mix
TTcrfrc

11.0
1. 1

.2

89.5
8.9
1.6

15.2 100.0

Mix (Tvpe III):

Brand A 16.0
1.7
2.0
2. 1

73.4
7.8
9.2
9.6

12.3 100.0
r-ggs

Water . . -

11.0
1. 7
.2

Nuts (chopped)

.

Total

Mix

85. 2
^'\ 2

21. 8 100.0 1. 6

Brand B 16.0
1. 7
2.0
2. 1

73.4
7.8
9.2
9.6

12.9 100.

Water..]!! ]"II 8.9
1.7
2.9
4. 7
1.7

. 4

43.7
Xuts (chopped).

Total

8.4
14 3

21.8 100.0 Sugar
Fat
Vanilla

Total

23. 2
8.4
2.0

20.3 100.

' Type I mix requires water, Type II mix requires milk, and Type III mix requires eggs and other ingredients.
' Weight was recorded in grams and converted to ounces.



Table 3.

—

Pies: Ingredients used in homemade formulas and ingredients added to mixes

Formula

Name and form of
product

Formula

Name and form of

product

Ingredients Weight

Propor-
tion of
total

weight of

ingredi-
ents

Ingredients Weight

Propor-
tion of
total

weight of
ingredi-
ents

Apple:
Homemade:

Crust Flour
Ounces '

9.0
.3

6.0
3.0

Percent
49. 2
1.6

32.8
16.4

Apple—Continued
Homemade—Con.
Brand BB:

Filling

Total
weight
of pie.

Brand C:
Crust

Dough
used.

Brand CC:
FiUing

Total
weight
of pie.

Cherry

:

Homemade:
Crii<5t

Mix
Ounces ^

20.0
10. 5

. 1

.02

Salt 65 3
Fat- - Sugar ."^4 "^

Water . . .. Cinnamon
Nutmeg

Total

J

Total 18.3 100.0
<. 1

30.6
Dough

used.

8.9
100.

Apples

42. 2

Mix

Filling 15.9
5.2

. 2

.01

. 1

.02

.5

.5

71.0
23. 1

.9
<• 1

. 4

. 1

2.2
2.2

Flour
10.0
2.2

Salt— . 82
Cinnamon
Nutmeg
Butter

Water 18

Total 12.2 100
Lemon juice

Total
11. 9

22. 4 100.0

Mix
Total weight

of pie.

31.3
20.0
4.7
.2
.02

Mix

80 2
18.9

gMix (Type I pas-
try, Type
ni filling)

:

Brand A:
Crimt 9.5

2.0
82.6
17.4

Flour ...
Cinnamon

Total

. 1

24 9 100.0

Water 36.8

Total

Flnnr

11.5 100.0

Dough
used.

6.5

9.0
.3
6.0
3.0

Apples (dried). --

Water .

49. 2
1 6Brand AA:

5.4
16.0
3.5
.04
.05

21.6
64.0
14.0
.2
.2

Dough
used.

FDling

Total
weight
of pie.

Salt

Filling Fat 32 8
Water 16 4

SiiCT-or

TotalCinnamon
Salt

18.3 100.0

Total
7.8

25.0 100.0

Cherries
Sugar
Cornstarch
Butter
Salt.

Total 31.5 16.0
3.5
.6
.9
.03

76
weight
of pie.

Mix

16. 7
2.9
4.3

. 1Brand B:
10.0
2.0

83.3
16.7

Crust
TotalWater. 21. 100.

Total 12. 100.0 28.8

Dough
used.

11.6

See footnotes at end of table.



Table 3.

—

Pies: Ingredients used in homemade formulas and ingredients added to mixes '—Continued

Formula

Name and form of

product

Cherrv—Con.
MLx (Type I

pastry,
canned
fiUing)

:

Brand A:
Crust. --

Dough
used.

Brand AA:
ruling. .

.

Total
weight
of pie.

Brand B:
Crust.

Dough
used.

Brand BB:
Filling

Total
weight
of pie.

Coconut:
Homemade:

Crust

Dough
used.

Filling

Ingredients

Mix
Water.

Total.

.

Mix.

Mix..
Water.

Total-

Mix.

Flour.
Salt...
Fat...
Water.

Total..

Eggs...
Sugar..
Salt....
Vanilla.
Milk...

Weight

Ounces *

9.5
2.0

11. 5

as

22.

30.8

10.0
2.0

12.

9. 1

22.0

31. 1

4 2
. 2
2.5
1.8

Propor-
tion of
total

weight of

ingredi-
ents

17

4. 4

5. 1

2.6
.01
. 1

19. 5

Percent
82.6
17. 4

100.0

100.0

83.3
16. 7

100.

100.0

48.3
2.3

28.7
20. 7

100.0

17.6
9.0
.03
.3

67.2

Name and form of

product

Formula

Coconut—Con.
Homemade—Con

.

Filling—Con.

Total
weight
of pie.

Mix (Type I

pastry,
Type III

filling)

:

Brand A:
Crust

Dough
used.

Filling- -.

Total
weight
of pie.

Brand B:
Crust.

Dough
used.

Brand BB:
Filling...

Total
weight
of pie.

Ingredients

Coconut (frozen
shredded)

.

Total

Mix
Water.

Total

Mix
Egg yolks

-

Milk

Weight

Propor-
tion of

total
weight of
ingredi-
ents

Total...

Mix..
Water.

Total.

Mix
Milk
Coconut (frozen

shredded)

.

Total

Ounces ^

1.7

29.0

33. 4

5. 2

1. 2

2. 2
19. 6

1. 7

23. 5

29.0

Percent
5.9

100.

81. 2
18. 8

6. 4 100.0

4.0

5.3
1. 4

21.7

18.7
4.9

76.4

28. 4 100.0

32.4

5.0
1.2

80.6
19. 4

6.2 100.0

5.5

9. 4
83. 4
7. 2

100.

' Type I mix requires water, and Type III mix requires more than one ingredient to be added.
^ Weight was recorded in grams and converted to ounces.



Table 4.

—
Breads: Ingredients used in homemade formulas and ingredients added to mixes

Name and form of

product

Baking powder bis-

cuits:

Homemade

Mix (Type II)

:

Brand A

Brand B.

Corn muflBns:
Homemade-

Mix (Type III)

;

Brand A

Brand B.

Pancakes:
Homemade.

Mix (Type I)

.

Formula

Ingredients

Flour
Baking powder

(SAS/P).
Salt
Fat
Milk-. -.

Total.

Mix.
Milk.

Total...

Mix.
Milk.

Total.

.

Cornmeal (yel-

low).
Flour
Baking powder

(SAB/P).
Salt
Sugar
Eggs
IVfilk

Fat

Total.

Mix
Eggs-
Water.

Total

Mix.

^:IVIi

Total.

Flour
Baking powder

(SAS/P).
Salt
Sugar
Eggs
ivfuk

Corn oil

Total.

Mix
Water.

Total.

Weight

Ounces *

8.0
. 3

. 1

2. 2
6.5

17. 1

8. 1

5.7

13.8

8.0
5. 7

13.7

6.7

2.7
. 4

. 1

.9
1.7
&7
1.7

22. 9

14
1. 7
8.0

23.7

8.5
1.7
2.9

13. 1

6.0
. 2

. 1

. 4
1.7
8.7
1.

18. 1

14.

16.0

30.0

Propor-
tion of
total

weight of

ingredi-
ents

Percent
46. 8
1.8

. 6
12. 8
38.0

100.0

58. 6
41. 4

100.0

58. 4
41. 6

100.0

29. 3

11.8
1.8

. 4

3.9
7. 4

38.0
7. 4

100.0

59. 1

7.2
33. 7

100.0

64.9
13.0
22. 1

100.0

33. 1

1. 1

.6
2.2
9. 4

48. 1

5. 5

100.0

46.7
53. 3

100.0

Name and form of
product

Pancakes—Con

.

Mix (Type II)

:

Brand A

Brand B

Mix (Type III)

Brand A

Brand B

Waffles:
Homemade.

Mix (Type I) - .

.

Mix (Type III)

Brand A

Brand B

Brand C

Formula

Ingredients

Mix
Milk
Corn oil

Total-..

Mix
Milk

Total. --

Mix
Eggs
Milk
Corn oil

Total-..

Mix
Eggs
Milk
Corn oil

Total...

Flour..-
Baking powder

(SAS/P).
Salt
Eggs
MUk
Corn oil

Total-..

Mix
Water .--

Total...

Mix.
Eggs
Milk -

Corn oil

Total...

Mix
Eggs
Milk
Corn oil

Total...

Mix
Eggs
Milk
Corn oil

Total. --

Weight

Ounces '

4.0
10.8

. 5

15. 3

8.9
10. 8

19. 7

4
1. 7
8. 7

. 5

14 9

8. 8
1. 7

17. 4
1.

28.9

6.

. 2

. 1

3.4
8. 7

1.

19. 4

14
16.

30.0

7.8
1. 7

14 5
1.0

25.0

8.9
3. 4

10. 8
1.

24 1

8.9
3. 4
14 5

1. 5

28.3

Propor-
tion of
total

weight of

ingredi-
ents

See footnotes at end of table.



T.\BLE 4.

—

Bre.u)s: Ingredients used in homemade Jormulas and ingredients added to mixes ^—Continued

Formula

Name and form of

product

Formula

Name and form of

product

Ingredients Weight

Propor-
tion of
total

weight of
ingredi-
ents

Ingredients Weight

Propor-
tion of
total

weight of

ingredi-
ents

Waffles—Continued
Mix—Continued
Brand D Mix

Ounces '

4. 4
1.7
8.7
1.5

Percent
27. Q
10. 4
53.4
9.2

Yeast rolls—Con.
Homemade—Con.

Mix (Type I)

:

Brand A

Brand B

Eggs
Flour

Total

Mix.
Water

Total

Mix
Water

Total

Ounces ^

1.7
20.0

Percent

4.7
54 9

MilkII---II--II 36.4 100
Com oil

Total

Dry yeast
Wator

14.2
8.0

16.3 100.0 64.0
36.

Yeast rolls:

Homemade .3
2.0
1.8
1.7
.2
8.7

.8
5.5
4.9
47
.6

23.9

22.2 100.0

Suear 14.2
8.0

64.

Fat 36
9,s<\t

Milk 22. 2 100

' Type I mix requires water, Type II mix requires milk, and Type III mix requires eggs and other ingredients.
^ \N"eight was recorded in grams and converted to ounces.

Table -5.

—

Frostings: Ingredients used in homemade formulas and ingredients added to mixes '

Formula

Name and form of

product

Formula

Name and form of

product

Ingredients Weight

Propor-
tion of

total

weight of
ingredi-

ents

Ingredients Weight

Propor-
tion of

total

weight of

ingredi-

ents

Frosting, chocolate:
Homemade Sugar (confec-

tioners) .

Fat (table)

Chocolate (un-
sweetened) .

Milk .

Ounces '

9.0

2.0
2.0

.3

Percent

67.7

15.0
15.0

2.3

Frosting, white:
Homemade

Mix (Type I)

:

Brand A

Brand B

Egg whites
Sugar
Salt -

Ounces '

2.0
10.5
<• 1

. 2

.7

. 2

Percent
14 7
77. 1

. 1

Corn sirup
(light).

Water
Vanilla

Total

Mix
Water

Total

Mix
Water

Total

1. 5

5. 1

Total

Mix

1. 5
13.3 100.0

13. 6 100.0
Mix (Type I)

:

Brand A 5. 5
1.0

84 6
15.4

6.5
4

Water

Total

Mix

61.9
38. 16.5 100.0

Brand B 15.0
2.5

85.7
14 3

10. 5 100.
Water

Total

Mix .

6.5
3.5

65.

35.017.5 100.0

Brand C 13.0
2.0
2.0

76.4
11.8
11.8

10.0 100
Butter
Water

Total 17.0 100.0

' Type I mix requires water.
' Weight was recorded in grams and converted to ounces.



Quality Evaluation

As an objective method for determining tender-

ness of angel food cake, devil's food cake, pound
cake, yellow cake, corn muffins, and yeast rolls,

compressibility was measured by the Precision

penetrometer equipped with the flat disk and a

number of weights. In order to standardize

procediu'es, compressibility measurements were

taken on cakes 18 to 20 hours after baking and on
com muffins and yeast rolls 3 to 4 hours after

baking. Depth of penetration in 5 seconds was
measured on six samples, each measuring 1% x 1%

X % inches, with penetrometer weights of 100
grams for angel food cake; 250 grams for devil's
food, pound, and yellow cakes and yeast rolls;

and 275 grams for corn muflfins.

Shear force of biscuits, pancakes, waffles,
cookies, and pie crusts was measured on the
Warner-Bratzler shear machine (capacity 60
pounds force). Six readings were made on each
sample, previously cut into iK-incii strips. Read-
ings were taken on pancakes and waflfles immedi-
ately after baking and on biscuits, cookies, and
pie crusts after cooling to room temperature.

Proximate Composition and Mineral Element Analyses

Foods Analyzed

Proximate composition was determined for all

preparation forms of each food included in the

preparation time and yield investigations. Frost-

ings and fillings analyzed were those removed
from frozen and bakery cakes and brownies, and
two brands of chocolate frosting dry mix. In
many instances, the analyses for proximate
composition were made at a later date than were
the preparation-time and yield-data determina-
tions. In both, however, the same standardized
procedures were followed, the same standard
weights of ingredients were added, and the same
staff prepared the samples. Composition of some
products was obtained for the same brand two or

more times over a period of several months to see

if formulation changes were reflected by composi-
tion changes. For a number of mixes, two
packages were purchased from the same lot, one
for proximate analyses in the dry form and the

other for analyses after preparation and baking.

Ten ready-to-bake items were also purchased in

duplicate and analyzed both before and after

baking.
In addition to proximate composition, content

of eight mineral elements was determined in nine

cake and brownie mixes, primarUj- to indicate the

amount of leavening agents present

.

Sample Preparation

Cakes and frostings, pie criists and pie fillings,

angel food-flour and angel food-egg white mix-
tures were separated before being analyzed.
Dry mixes were stored in tightly covered glass

jars and mixed b}' tumbling before being weighed.
Samples other than dry mixes were weighed and
stored in sealed cans at —20° C. Before being
weighed for analyses, the frozen samples were
ground three times in a Hobart mill to pass a plate

having holes of 5 mm. diameter.

Moisture

Samples were weighed in shallow 60-mni-
aluminum foil dishes and dried overnight at 50° C.
in a forced-air oven. Dr^-ing was continued to

constant weight in a vacuum oven at 50° C.

Loss in weight was recorded as the moisture
content.

Fat

Representative samples of each food were ana-
lyzed for fat both by ethyl-ether extraction of

residues from moisture determinations in a
Soxhlet apparatus overnight and by the acid
hydrolysis procedure of the AOA(' (2). For
coconut pie fillings, which are high in milk, hy-
drolysis was preceded by digestion with ammonium
hydroxide, according to the Roese-Gottlieb method
for fat in cheese (2). In only a few cases were
differences between the two basic methods greater
than the experimental error; for those few cases,

fat data reported here are the higher values.

For samples high in milk, for instance, Roese-
Gottlieb fat values are reported, while for samples
containing nuts, Soxhlet values are used.

For all other samples, fat was determined by
the Soxlilet extraction method.

Protein

Total nitrogen was determined by the micro-
kjeldahl method of the AOAC, modified by using
0.02 A^ HCl rather than boric acid in the distilla-

tion step, and by titrating with 0.02 N' NaOH
and the indicator methyl red. Factors for con-
verting total nitrogen values to protein values
were calculated from formulas and from yield

data, by using the appropriate factors for indi-

vidual foods established bv Jones and reported
by Merrill and Watt (10).

Ash

Weighed samples, after overnight drying at 50°

C. in a forced-air oven, were ashed to constant
weight at 600° C. in a muffle furnace.

Food Energy

Calorie conversion factors were calculated in the

same manner as the protein factors, by using the

energy values established for individual food

items (10).

Composition of Individual Servings

Yield data (tables 7 through llj show that

standard servings of a product based on volume

10



frequently varied greatly in weight among the

different fonns investigated. Proximate values for

ready-to-serve and ready-to-bake products, there-

fore,' were calculated and reported not only for

basic 100-gram portions but also for individual

servings, by using data on equal-volume serving

sizes described under "total yield."

Mineral Elements

Seven mineral elements—calcium, copper, iron,

magnesium, manganese, phosphorus, and sodi-

um—were determined with the medium spectro-
graph; potassium was analyzed with the flame
photometer. The analytical system used was
essentially that of Hopkins et al. {6). For the
spectrographic determinations, 10- to 15-mg.
samples of the dry mixes were weighed directly
into the electrodes, ashed, and arced. No pre-
liminary concentrations of the samples were made
before weighing. Mineral values reported here
are arithmetic means for four determinations on
each mix.

RESULTS AND DISCUSSION

Preparation Time, Yield, and Quality Measurements

Preparation Time

The preparation times of commercially processed

and homemade foods as determined by the same
laboratory worker are reported in graphic form
(figs. 1 and 2).

]\Iixes for devil's food, povmd, and yellow cakes
saved from 67 to 80 percent of the active time of

30 to 41 minutes required for preparation of the
corresponding homemade product and saved from
27 to 48 percent of the total time of 59 to 120

minutes. Mixes for angel food cakes saved some-
what less active and total preparation time.

Frozen cakes saved from 88 to 92 percent of the

40 to 41 minutes of active time, but httle or no
total time since time for thawing was involved.

Thawing time, however, does not require close

attention. Bakery cakes, of course, required no
time for preparation.

Cookies made from mixes sometimes required
longer active and total time than did the home-
made cookies. The cookie dough made from one
brand of mix was sticky and difficult to handle.
Total preparation time of cookies, pancakes, and
waffles sometimes depends on the quantity pre-
pared at one time since baking is done in lots.

When total preparation time included only the
time for baking of one cooking lot, preparation
times differed considerably less among the forms
tested. Preparation time of waffles, for example,
required 16 minutes for the homemade form; 7, 9,

and 10 minutes for Types I, II, and III mixes,
respectively; and 2 and 15 minutes for the two
brands of frozen waffles.

Frozen pies saved 96 percent of the active time,

and pies made from mixes saved 44 percent of the

41 to 57 minutes required for preparation of the

Homemade

Mix

Frozen

30 60 120
MINUTES

120

* Not studied in frozen form

Figure 1.—Preparation times, including active and total time, for angel food, devil's food, and yellow cakes, and pies.
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TIME Active

Homemade E_̂, \

Mix ^ Total

Refrigerated*^
Refrigerated^ % BAKING

POWDER
Frozen m BISCUITS

1

Frozen

Brown-and
serve

Homemade H
Mix, type 1 ^^
Mix, type II

Mix, type III

Frozen ^ PANCAKES

30 60 30
MINUTES

60

120
MINUTES

^Chemically leavened ^Partially yeast leavened

240

Figure 2.—Preparation times, including active and total time, for baking powder biscuits, pancakes, waffles, and yeast
rolls.

homemade pies. Both kinds of partly prepared
pies afiForded a saving of about 30 percent in total

preparation time.

Biscuits made from mixes saved 54 percent of

the 24 minutes of active time and 39 percent of

the 36 minutes of total time required for prepara-

tion of the homemade form. The other commer-
cial forms of biscuits saved more than 90 percent

of the active time and more than 70 percent of the

total preparation tinie. Corn muffin mixes saved
less than 25 percent of the active or total time.

Partly prepared yeast rolls of the mix, frozen,

and bro\vn-and-serve forms saved 67, 95, and 96

percent, respectively, of the 51 minutes of active

preparation time required for the homemade
product. Brown-and-serve rolls saved 95 percent

of the total preparation time, and mLx and frozen

rolls saved less than 25 percent of the 3 hours and
7 minutes required for preparing the homemade
product.

Overall preparation times for brownies and
frostings made from mixes differed little from those

required for preparation of the homemade forms.

Yield

Homemakers, institution managers, and many
others responsible for serving food ordinarily por-

tion the size of servings for baked products
according to a specified volume rather than to a
specified weight. Cost analysts and some market-
ing specialists, however, compute cost per serving
on a weight basis.

The reference sizes of servings for all forms
relative to volume and to weight are given in

table 6. The total yield and number of servings

of baked products are given in tables 7 to 11.

The homemade forms usually yielded more
servings, both on volume and on weight bases, than
did most of the commercial forms prepared. This

was to be ex-pected because the formulas for most
homemade foods, unlike the purchase unit sizes of

many ready-to-serve foods, yield more than just

enough servings for one meal. Servings of pies

based on weight varied considerably, partially

because the ratios of fillings to crusts varied.

Specific volumes (cubic centimeters per gram)

of the baked cakes are given graphically in

figure 3. Specific volumes were, for most kinds

of cake, highest for homemade and mix forms and
lowest for bakery forms. The various forms of

pound cake, however, differed little in specific

volumes.

12



ANGEL FOOD CAKE
brand A

B

r/xfy/XM/xx/A/'/z^yxxjxjz^^^^

A
B

TSJ

DEVIL'S FOOD CAKE
fxxxxxxxxxxxxxyjyxxxxxxxxx/yxxMyxxxxxAfXAxxjyyj.

POUND CAKE

^H Homemade
^/A Mix^ Frozen
EUD Bakery

YELLOW CAKE
^xxAfxyyyxxyxxyxxxxxx^xxxxxxy^x^yxxyy^rx^s
y//uu<k///u<4a///u/^///////////////////a

± ± 1
8

cc./gm.

Figure 3.—Specific volumes of baked cakes of different market forms.

Table 6.

—

Baked products: Reference size oj individual servings relative to volume and weight oj the

homemade product

Name of product

Size of serving for

all forms

—

By
volume

Cakes:
Angel food..
Devil's food.
Pound
Yellow

Cookies

:

Brownies
Sugar (refrigerated-type)

.

Pies:

Apple.

.

Cherry.

Cubic
inches

16.0
12.0
5.2
11.5

2.4
1.3

7.0
7.0

By
weight

Ounces
1. 7
1.7
1. 1

1.2

.7

.5

4. 7
4. 5

Name of product

Pies—Continued
Coconut

Breads

:

Baking powder biscuits.

Corn muffins
Pancakes
Waffles
Yeast rolls

Frostings

:

Chocolate (butter-cream)

.

White (7-minute)

Size of serving for
all forms

—

By
volume

Cubic
inches

7.0

6.3
4. 7
8.3

19. 2

5. 5

1 1.5 cups
' 2.7 cups

By
weight

Ounces
5.0

1. 4
1. 5
5. 3
3. 3
1. 3

14. 8
8. 9

' Amount needed to cover two 8- or 9-inch layers.

13



Table 7.

—

Cakes: Yield and number of servings of homemade, partly prepared, and ready-to-serve forms

Name and form of

product

Angel food:
Homemade...
Mix (Type I)

:

Brand A
Brand B...

Bakery:
Brand A
Brand B...

Devil's food:
Homemade
Mix (Type III)

:

Brand A
Brand B*

Frozen:
Brand A
Brand B*....

Bakery:
Brand A

Brand B.

Pound:
Homemade
Mix (Type III)

:

Brand A
Brand B

Frozen
Bakery

:

Brand A
Brand B*

Yellow:
Homemade
Mix (Type III)

:

Brand A
Brand B

Bakery

Preparation
month
(1959) '

April.

March..
October

.

...do....
August.

May.

-do.
August.

March.
August.

May. .

.

March.

July...

..do.
...do.
..do-

.do.

.do.

April.

March.

.

October

.

April

Pur-
chase
unit

Ounces '

16.0
16.0

10.3
12.0

19.0
20.0

18.0
18.0

13.5

14.5

17.0
17.0
12. 2

16.0
14.

18.0
19.0
19.0

Total yield

Measure

1, 9-inch cake, 4.5 inches high.

1, 9-inch cake, 4.4 inches high.
1, 9-inch cake, 4.8 inches high.

1, 6.5-inch cake, -2.4 inches high
1, 7.5- X 3.5-inch loaf, 2.2 inches

high.

2, 9-inch layers, 3.0 inches high

2, 9-inch layers, 3.2 inches high
2, 9-inch layers, 2.0 inches high

2, 7-inch layers, 1.6 inches high
1, 7.5-inch layer, 1.2 inches high

2, 7.3- X 4.9-inch rectangle, 2.0
inches high.

2, 6.6- X 3.7-inch rectangle, 2.4
inches high.

2 loaves, 8.5 x 3.5 x 3.0 inches

1 loaf, 8.5 X 4.5 x 3.5 inches.
1 loaf, 8.5 X 3.5 x 3.5 inches.
1 loaf, 8.0 X 3.1 X 2.2 inches.

1 loaf, 8.0 X 3.5 x 2.8 inches.
1 loaf, 4.8 X 3.9 x 2.9 inches.

2, 8-inch layers, 3.2 inches high

2, 8-inch layers, 3.4 inches high
2, 8-inch layers, 3.5 inches high
2, 6.2-inch layers, 1.8 inches high..

Volume

Cm. in.

259

253
276

76
58

191

204
128

62
54

72

59

178

134
104
54

78
54

161

171
176
54

Baked
weight

Ounces '

27.4

22. 2
22. 6

10. 3

11. 1

27. 8

26. 2

28.5

*9.

Ml. 4

5 12.

» 10. 9

36.9

22. 1

24. 1

12.2

15.5
13. 5

17. 5

22.4
24.2

5 11. 1

Servings ^

volume

Number
16.0

15. 7

17. 1

4.7
3.6

16.0

17. 1

10. 1

5.2
4.6

6. 2

4. 9

34.0

25. 5
19.8
10. 4

14. 9
10. 3

14.

14. 9
15. 3
4.6

By
weight

Number
16. 1

13. 1

13.3

6. 1

6.5

16. 4

15.4
16.8

5.3
6.7

7. 1

6.4

33. 5

20. 1

22.

11.0

14.0
12. 2

14. 6

18. 7

20. 2
9. 2

' Preparation date was 1 to 3 days after purchase, except for bakery form for which the month of purchase is given.
* Volume and weight of individual serving of homemade product was used as reference. (See table 6.)
' Weight was recorded in grams and converted to ounces.
* Proximate composition was determined on same sample. (See table 12.)
* Weight without frosting.

14



Table 8.

—

Cookies: Yield and number of servings of homemade, partly prepared, and ready-to-serve forms

Preparation
month
(1959) >

Purchase
unit

Total yield

Name and form of

product
Measure

Baked
weight

Servings ^

By
volume

By
weight

Brownies:
Homemade .\pril ..

Ounces '

1 pan, 9 inches square, 0.8 inch thick.
1 pan, 6- X 8-inch rectangle, 1.0 inch

thick.

1 pan, 9 inches square, 0.6 inch thick.
1 pan, 8 inches square, 0.8 inch thick.
1 pan, 6.8- x 5.8-inch rectangle, 0.8

inch thick.

1 pan, 3.0- X 3.2-inch rectangle, 0.8
inch thick.

1 pan, 6.0- X 3.0-inch rectangle, 0.9
inch thick.

ff4 cookies, 2.0 X 0.2 inch .. ...

Ounces '

19. 9
13.6

19.3
19.

UO. 9

^5.9

6.0

14. 5

14. 4
11.8

11.2
19.8

9.7

13.5
14.5

Number
27.0
20.0

20.2
21.3
13.2

3.2-

7.0

27.0

13.3
28. 1

23. 7

70.2

28.3

42.7
33. 1

Number
28 4

Mix (Tvpe I) July

April
March
April

do

August

June; Sep- .

10. 5

16.0
16.0
14.

7.0

7.

19. 4

Mix (Type III):

Brand A 27. 6

Brand B 27. 1

Frozen .. 15. 6

Bakerv:
Brand A

Brand B*

8.4

8. 6

(rookies (sugar):

Homemade 29.

Mix (Tvpe I)

tember.
September..
June

July
August

June

do

13.5
11.0

11.0
40.0

(8.9 used)
11.5

13.5
14 5

48 cookies, 2.1 x 0.1 inch 28. 8
Mix (Tvpe II)

Mix (Type lU):
Brand A

44 cookies, 2.3 x 0.2 inch.. 20.

34 cookies, 2.4 x 0.2 inch 22. 4

Brand B 60 cookies, 2.2 X 0.4 inch- .. 39. 6

Chilled in roll . .

.

45 cookies, 2.1 x 0.2 inch 19. 4
Bakery:
Brand A . 21 cookies, 2.9 X 0.4 inch.- . .. 26. 8
Brand B' September.. 19 cookies, 3.1 x 0.3 inch . 29.

' Preparation date was 1 to 3 days after purchase, except for bakery form for which the month of purchase is given.
' Volume and weight of individual serving of homemade product was used as reference. (See table 6.)

' Weight was recorded in grams and converted to ounces.
* Weight without frosting.
' Proximate composition was determined on same sample. (See table 12.)

T.\BLE 9.

—

Pies : Yield and number of servings of homemade, partly prepared, and ready-to-serveforms

Name and form of

product

Preparation
month
(1959) >

Purchase unit

Total yield

Measure and proportion of crust
and filling based on weight

Baked
weight

Servings '

By
volume

By
weight

Apple:
Homemade.

Ounces '

June.

Mix (Type I pastrv.
Type III

filling)

:

Brand A (cooked) *.

Brand AA

Brand B_-
Brand BB
Brand C <_

Brand CC

August-

June.

August.

Crust, 9.5;

apples,
12.0.

Crust, 10.0;
fining, 20.0.

Crust, 10.0;
fining, 20.0.

1, 8-inch pie

Crust 38%, fining 62%

1, 8-inch pie

Crust 37%, filling 63%

1, 8-inch pie

Crust 35%, fining 65%
1, 8-inch pie

Crust 40%, filling 60%

Ounces '

28. 2

28.3

Number
6.

6.

Number
6.0

6.

32. 3

34. 9

6.0

6.

6. 9

7. 4

See footnot'^s at end of table.

15



Table 9.

—
Pies : Yield and number oj servings oj homemade, paiily prepared, and ready-to-serve

jorms—Continued

Name and form of
product

Apple—Continued
Frozen:
Brand A

Brand B *.

Bakery:
Brand A..

Brand B*.

Cherry:
Homemade.

Mix (Type I pastry,
canned filling):

Brand A
Brand AA
Brand B*
Brand BB

Frozen:
Brand A

Brand B *.

Bakery:
Brand A..

Brand B<.

Coconut:
Homemade

-

Mix (Type I pastrv,
Type III
filling)

:

Brand A *

Brand B...
Brand BB

Frozen:
Brand A...

Brand B *.

Bakery:
Brand A..

Brand B *.

Preparation
month
(1959) '

June

August.

June

September..

June

-..do

September.

June

September..

June

September.

June

Purchase unit

Ounces '

22.0

24.0.

24.0.

48.0.

September..

June

.-do

September..

June

September..

Crust, 9.5;
filling, 22.0.

Crust, 10.0;
filling, 22.0.

25.0.

24.0.

24.0.

40.0-

10.5.

Crust, 10.0

(5.0 used)

;

filling, 2.2.

24.0.

26.0.

18.0.

38.0.

Total yield

Measure and proportion of crust
and filling based on weight

1, 8-inch pie
Crust 46%, filling 54%

1, 8-inch pie
Crust 40%, filling 60%

1, 8-inch pie
Crust 88%, filling 12%

1, 10-inch pie
Crust 42%, fining 58%

1, 8-inch pie
Crust 45%,, filHng 55%

1, 8-inch pie
Crust 39%, fining 61%

1, 8-inch pie
Crust 36%, filling 64%

1, 8-inch pie
Crust 45%, fining 55%

1, 7-inch pie

Crust 41%, filling 59%

1, 8-inch pie.
Crust 53%, fining 47%

1, 10-inch pie
Crust 46%, filling 54%

1, 8-inch pie .

Crust 25%, fining 75%

1, 8-inch pie
Crust 15%, filling 85%

1, 8-inch pie
Crust 28%, fining 72%

1, 8-inch pie
Crust 24%, fining 76%

1, 7-inch pie ..
Crust 29%, filling 71%

1, 8-inch pie _ s 12 4
Crust 47%, fining 53%

1, 9-inch pie . 373
Crust 23%, filling 77%,

Baked
weight

Ounces '

20.8

23.4

23. 8

47. 3

27. 1

29.2

29. 5

22. 9

22. 6

23.5

40.

30. 4

28. 1

19. 1

22. 5

22.5

Servings ^

By
volume

Number
6.0

6.

6.0

9.3

6.0

6.

6.

6.0

4. 6

6.

9.3

6.0

6.

6.0

6.0

4.6

6.0

7. 6

By
weight

Number
4. 4

5.0

5. 1

10. 1

6.

0. 5

6.6

5. 1

5.

5. 2

8. 9

6.0

5. 6

3.8

4. 5

4.5

2. 5

7. 5

I
Preparation date was 1 to 3 days after purchase, except for bakery form for which the month of purchase is given

- Volume and weight of individual serving of homemade product was used as reference. (See table 6 )
•* Weight was recorded in grams and converted to ounces.
* Proximate composition was determined on same sample. (See table 12.)
' Weight without meringue.
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Table 10.—Breads: Yield and number of servings of homemade, partly prepared, and ready-to-serve forms

Name and form of

product

Baking powder biscuits:

Homemade
Mix (Type II)

:

Brand A

Brand B_

Refrigerated, chemi-
cally leavened.

Brand A
Brand B

Refrigerated, partially

yeast leavened.
Frozen

Corn muffins:
Homemade
Mix (Type III):

Brand A
Brand B

Pancakes:
Homemade
Mix (Tvpe I) -

Mix (Type II)

:

Brand A

Brand B.

Mix (Type III)

:

Brand A

Brand B.

Frozen

Waffles

:

Homemade
Mix (Tvpe I) - -

Mix (Type III)

:

Brand A

Brand B.

Brand C.

Brand D.

Frozen:
Brand A_
Brand B_

Yeast rolls: '

Homemade..
Mix (Type I)

:

Brand A...

Brand B.

Preparation
month
(1959)'

(June
\August

-

June

August.

June
August.
June

August.

(May
\October.

October

-

...do.-..

June.
(«)--

July-

June.

...do.

August.

June

May.
..do.

..do...

August.

{*)

{*)

May
September.

(May...
(August.
/May
\August.
/May...
(August.

Purchase
unit

Ounces '

40.

(8.1 used)
40.0

(8.0 used)

8.

8.0
7.9

13. 7

14.

8. 5

14.0

16.0
(4.0 used)

40.0
(8.9 used)

16.

(4.0 used)
16.0

(8.8 used)
9. 1

14.

40.

(7. 8 used)
40.0

(8. 9 used)
16.

(8. 9 used)
16.

(4. 4 used)

5. 6
6.

14. 2

14. 2

Total yield

Measure

19.0 biscuits

15.5 biscuits

16.0 biscuits

10.0 biscuits

10.0 biscuits

10.0 biscuits

12.0 biscuits

13.0 muffins

14.8 muffins
8.0 muffins

9.3, 4.2-inch diameter_
22.0, 4.2-inch diameter

9.3, 4.2-inch diameter

11.7, 4.2-inch diameter

8.7, 4.2-inch diameter

17.3, 4.2-inch diameter

6.0, 4.2-inch diameter

5.5, 7-inch waffles

8.0, 7-inch waffles

6.0, 7-inch waffles

5.0, 7-inch waffles

6.0, 7-inch waffles

3.3, 7-inch waffles

6.0, 3.2- x 4-inch rectangle
6.0, 3- X 3.5-inch rectangle

24.0 rolls

15.0 rolls

15.0 rolls

Baked
weight

Ounces '

13. 8

12. 5

12. 4

7.9
7. 9
7. 8

12. 6

19. 1

21. 6
11.7

16. 5
24. 2

14. 8

19. 6

14. 1

27. 4

8. 2

18. 2
29. 2

24. 3

22. 3

25. 2

13. 5

5.

5. 4

30. 9

14. 8

19. 5

Servings ^

By
volume

Number

9. 5

7. 8

8.

5.

5.

5.

6.0

13.

14. 8
8.

3. 1

7. 3

3. 1

3. 9

2. 9

5. 8

2.

5. 5
8.0

6.

5.

6.

3. 3

2.0
1. 6

24.

15.

15.

By
weight

Number

9. 9

8. 9

8. 8

5. 6
5. 6
5. 6

9.

12. 7

14. 4
7. 8

3. 1

4.

2. 8

3. 7

2. 7

5.2

1. 5

5. 5
8. 8

7. 4

6. 8

7. 6

4. 1

1. 5
1. 6

23. 8

11. 4

15.

See footnotes at end of table.
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Table 10.

—
Breads: Yield and number oj servings oj homemade,

forms—Continued
partly prepared, and ready-to-serve

Preparation
month
(1959)'

Purchase
unit

Total yield

Name and form of

product
Measure

Baked
weight

Servings ^

By
volume

By
weight

Yeast rolls—Con.
Frozen: ^

Brand A August
.._do

Ounces '

12.8
19. 9

12. 5
8.8
12.0
8.6

12.0 rolls
Ounces^

11. 6
19. 4

12.2
8.5

11. 6
8.3

Nu mber
12.

18.0

12.

6.0
12.

12.0

Number
8.9

14. 9

9. 4

6.5
8.9
6. 4

Brand B , 18.0 rolls _..
Brown-and-serve

:

Brand A._ . _ May ^..
August
(<)

12.0 roUs
Brand B « 6.0 rolls

Brand C ._ ..- 12.0 rolls

Bakery' September.- 12.0 rolls

' Preparation date was 1 to 3 days after purchase, except for brown-and-serve and bakery forms for which the month
of purchase is given.

2 Volume and weight of individual serving of homemade product was used as reference. (See table 6.)
' Weight was recorded in grams and converted to ounces.
* February 1960.
5 Proximate composition was determined on second replication.
^ Proximate composition was determined on same sample. (See table 12.)

Table 11.

—

Frostings: Yield and number of serv-

ings of homemade and partly prepared forms '

Pur-
chase
unit

Total yield

Name and
form of

product Meas-
ure

Cooked
weight

Servings '

By
volume

By
weight

Frosting
(choco-
late) :

Homemade..
Ounces ' Cups

1.0

. 7

1.5
1.5

4.0

2.7
2. 7

Ounces '

9.9

6.0
16.4
16.8

13.3

9.4
8.8

Number
0.7

. 5
1.0
1.0

1.5

1.0
1.0

Number
0. 7

Mix (Type
I):

Brand A .

.

Brand B..
Brand C.

Frosting
(white)

:

Homemade.

5.5
15.0
13.0

. 4
1. 1

1. 1

1. 5
Mix (Type

I):

Brand A..
Brand B..

6.5
6.5

1. 1

1.0

' Preparation date was 1 to 3 days after purchase in

May 1959.
^ Amount needed to cover two 8- or 9-inch layers. Mix

type was used as standard. (See table 6.)
' Weight was recorded in grams and converted to ounces.

Frozen, mix, or homemade two-crust pies, when
baked, usually had from 35 to 45 percent crust on
the basis of total weight of the pies (tables 9 and
12). Some bakery two-crust pies had from 53 to

88 percent crust. Coconut pie, a single crust

type, usually had from 15 to 30 percent crust
One brand of bakery coconut pie, however, had
as much as 47 percent crust.

Quality Characteristics

Compressibihty readings of baked products
prepared from mixes were often higher, an indica-
tion of greater softness of crumb, than readings
on the homemade baked products (fig. 4). Manu-
facturers of mixes use low-protein flour fractions

and emulsifiers in devil's food and yellow cake
mixes and wheat starch in angel food cake mixes
to insure softness in the baked cake crumb (4).

However, yellow cakes made from either of two
brands of mix and devil's food cake made from
one brand of mix were less than half as compressi-
ble as the corresponding homemade cake. One
brand of angel food mix and not the other, when
baked, gave somewhat lower compressibility
readings than the homemade form. Frozen and
homemade devU's food cakes were equally com-
pressible. Bakery cakes were usually more firm

than any of the other forms of cakes tested.

Compressibility readings within a kind of cake
—i.e., angel food, yellow—were highest for the

forms that were highest in specific volume and
often were lowest for cakes lowest in specific

volume (figs. 3 and 4).

Pound cake, which is usually rather firm and
compact in texture, had low compressibility

readings (not shown). Homemade and frozen

pound cakes were equally firm with readings of

2.0 mm. Pound cakes made from two brands of

mixes differed, with readings of 4.2 and 1.6 mm.,
respectively. The baker}^ pound cakes were most

firm, giving readings of 2.0 and 1.5 mm.
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ANGEL FOOD CAKE
Brand A

B Y////////////////////////////////////////x//y///yyxx///xyyy/'/'A
A :.>>U:-U:--A
B

1 1 1 1 1 1 1

8 10 12 14 16
MILLIMETERS (penetration in 5 sec. with load of 100 gm.|

DE VIL'S FOOD CAKE

\y//////////////////////////^^^^^

H
YELLOW CAKE

YEAST ROLLS

^H Homemade^ Mix
Frozen
Brown -and -serve

iSni Bakery

7////////////////yyyyyyyyyyyyyyyy'yyyy^

MILLIMETERS (penetration in 5 sec. with load of 250 gm.)

Figure 4.-—Compressibility of four kinds of baked products.

Corn muffins, like pound cake, are not usually
considered very compressible. The two brands
of corn muffin mix, when baked, were equal in

compressibilit}' (readings 3.1 mm.) and were more
compressible than the homemade corn muffins
(reading 1.8 mm.).
Yeast rolls prepared from two brands of mix

or baked from two brands of frozen rolls exceeded
homemade yeast rolls in compressibility. Bakery
rolls were equal in compressibility to, and the
brown-and-serve rolls were about one-third as

compressible as, homemade rolls.

Shear-force readings on Type II mix sugar
cookies and on bakery cookies were approximately
50 and 100 percent higher (less tender) than
readings on homemade sugar cookies (fig. 5).

Low shear readings on sugar cookies made from
dough chilled in a roll or from Type III mix
indicated they were more tender than homemade
cookies.

Homemade and frozen baking powder biscuits

were about equal in tenderness and were most
tender of the forms investigated. The other types

of biscuits in order of increasing shear force

(decreasing tenderness) were biscuits made from
Type II mixes; biscuits made from partially

yeast-leavened refrigerated dough; and biscuits

made from chemically leavened refrigerated

dough.

Pancakes and waffles made from mixes were

somewhat more tender than the corresponding

homemade products. The frozen form of pan-

cakes or waffles was consistently less tender than

any other form investigated.

Crusts of bakery pies were consistently less

tender than crusts of the corresponding home-
made or partly prepared pies (shear data not

shown)

.
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SUGAR COOKIES
V////////////////////////////////////////77?^

BAKING POWDER BISCUITS

PANCAKES
YXjyxxyxMMfj

WAFFLES
fJ'XXXJW^J'J'A

1^1 Homemade^ Mix
Chilled in roll

Refrigerated :

Ulllll Chemically leavened
WA Part, yeast leavened
Frozen

1:::::^ Bakery

6 8 10

POUNDS FORCE
12 14 16

Figure 5.—Shear-force readings of four kinds of baked products.

Proximate Composition and Mineral Element Content

Comparisons of Composition of the Different Foods

Studied

The ready-to-serve foods in this study were of

high caloric value (table 12), and within each
food group, caloric values usually followed fat

content. For all food items, except pie fillings,

energy values per 100-grarn portion were 200
Calories or more, reaching a ma.ximum of 600
Calories per 100 grams of baked unfilled pie shell.

Energy values for cakes and cookies were higher

per 100 grams than those for pies, with unbuttered
breads intermediate in value.

Individual serving sizes ranged in weight from
around 15 grams for a serving of sugar cookies

to more than 140 grams for a serving of coconut
pie. For this reason, ranking of foods by caloric

content per serving difl'ered from ranking by
energy value of 100-gram portions. For indi-

vidual servings, calorie values were highest in

pies and pancakes and lowest in sugar cookies

and yeast rolls.

20



, a 1
'-^ lor^ t~M x t^ —1 vffIN 04 CO oom XO in -< — 04 * oomo

'^ —c -x 00 Tf u'i tJ-'tJ.' TJ>' lO "S" ict^ :D u-i — —* c*-^ CO d -i iri CO *
^3»n 04 N * N CO CO "'"''"' — 04 04 04 CO

o^efe

^ gee CO — M « t-CO 00 CO S5 04 •* * com ^CO-* CO 04 CO coco

_ < So • --; - "-i •_•

s
_3

C5

o £
|o« t^« »c 000 100 :C Ot^cC coco 04 -< * S2 OJ CO *

c «' 4> ?ccc^ COlrt ri —^ 7^ (M" CO cm' 04 -^ ^'
1-H 1—4 04oico f—

t

' f—i )-H 1-H>

>>

Ch-S

!«

:2

00
^_^ CO » 00 l« t^ CD * OCOTji 00-* 04 04O OCO

^ SO t^ -;ai cde^" iri CO uii--; iniri -*-*d t>: CO iri * in

>
C
9S °^ '^ Tf oc t^ ^ U5C0 _oo 00 in 00 00 04 CO in -* t^ t^ Tf— •«Ho r^ — !D isia 00 CO 04 CO 04 CO CO CO-* t-ooo
C3

3 o r *—

'

— ci ^^ -^N -hN ^^ -H f-H -H " — — — 04 '^

;o iL< c "3

5
<o

X a g-HtO lOO lO 0<N iCCO a: aooi- 00 CO in -^ -* - oit-00
o t, 00 1--^ (N TfOi TjJ t^ _; tdo6t>^ in 06 cdcoi--; 04 04 OJ CO CO

S-2 — (N "^ — W —H —

H

^ —H —

H

k> 00® W 00 3i Cj — 050 Ui -< Tjieo !35t^ in CO 00 ^^ mco •*

1

g-^Tf tocc <»• Tfoa f l> in CO CO CO 04 CO CO-* CO 04 — 04 0)04

S

il^? OoCSlTf ^in U5 CO lO *«co -iC 04 040 cot^ 04 CO 04 05 — -* -*

^ gTJ 2 icioi c<i

«

c<i t^ Tjj do N-* cioid •* CD -h'cOCO 06 d CO 06 00

§5 >>p 00 10 inirt loin CO m <f in^t \n\o CO in in -* m mm

i t-Tj- M C0« CO 00 t-o: 00 CO CO 0-* oom CO CO — coco

< So • ^^ ^ -;-; ^^ -i^ •-^^• »-H f-H -h' -h' 04 -- -• -• - -•

o
C3

o.S
CO 0-* w^ C4 00 0(N I>C inocn ino5 CO CD m CO ooot- 00

o «- « ? t6«o to ^ Ifl Tji Tj! >riin -s^m cbiri-*' -*-* CD-* * CO * inmm

5

Si -^
C3

-*^ |nn 00 COt^ 1^0 C-. oc 04 1^ in -HCO 000 1-- * r- — m —
tc So in ^ -- CO 06 35 — 04 lri04 OTf' 04 d -* CO odd — oi

6 •^ -H -H 04 -h04 04 -H ,-H -H CO — 04O4O5

~
>, 2mo5 -HO 10 t^ U3 00 00 -1 •* 00000 COCO cor- r- C0005 04

T3 3 -i t^ lO t^o iC 0(N e<«co *04 rH CO -H -H t^ r- -H CO O04 04 CO
cr _5(NP) (NC^ C<3 (N CO COCO COCO ^co-* •* CO CO CO CO * *•*-*-*
<u

C£< c [3"^
0)

1

00 gooo or- CO-* iOt» coco COOO-^f -H •* t^ mo 00 cot^ —

m

Js ?d'i"' es «d Nt>: ai^ -^ t- -Jin—' 04' oddm d in d CO 04

S-^ ^ww es«c«5 C4 eoe* M(N 04 04 04 04 0<l 04 04 -HC0 04

i ;

1 1

1 1

1 1

; ; ; ; i

'
,

1 1 lo '

. lo 1

' ^—

V

1 1
' M |CD

\

«©
'O 1 1 '—,

'

- ;o 1 1

1 1 oS' 10 ' 10 1 lo i 1

"~j
1 Ci ?OjO CO , 1

^"^
! 1 CO 00 ;eQ ; ;<: 1

l£) 1 1

S > ;<:
1 [

—^'^

—

'"S ' Its 1 ^.

§2

S2 I'S

So'
CO

a
OT3

-a-v

P303 o"oo

c-
1.0 in

! 5 !

> (h
,

CO -
;0"^

^i-iO

S r^ r-

oS
in m
o"oo

\t ' ^
:

o« ; S S
s.« ;

«
l-H ^ C5

;t3 ao " "O

l-a 1 1

o«^-^

^ "^ r- >>
S 5
G

2 2 >>

? £H
03 ..•0-0

oj 03 c3

..-c-c • •c-c
* a! ^<—

-

* a* in ^ '^ 00 s> t. 5 s 2.2 t-' 5 5
J g ..

« a a. - tv
-. c •• aj u h -2s • •>-,>» N ^ ^ t, 1. w t^ Ih

iisi^-gfflffl 2HH oapQ ^022
c3 §§;=£ .a "Q ro

S3

c xj>:
J Or- oSgsSa ISS 25 gsS£ 22 e^k;sk §kS faffl

<; Q ^ >- a

b- — e>» cc-* 10 ot^ 000 — 04 CO-* in CO t- 000 — 04 CO-*
— ^ — — -H rt -H —

'

"-I •-1 04 04 04 04 04

-5 s

^i

21



-a

C

a
o
O

2

>5

o

00
O
Si.

p

m
<

. fl; 1 '-^
* lO ^ * Tf « CO moo CO -^ M* t^co o oomco 05C<1^ CO OS CM

-^ lO O Oci * t-: -^ <}< rt m CMOCO O 00 00 d dco d t-^ -"t
e<i (N CM m (N CO m CO COO -H -H CO CM CM m CMCM m

^ JC CO '^ IN ^-, oeooo oo<N t>C<l O) Tt<CO t^ 00O-* m * 05

_
CO

< SO -J . . .

'-H-

s
3

to

i.£ §o (NiO lO * in Tj<Tj<00 mcooo CM com r^ -H 00 CM^CO OCMOO
o
> (S-g io -^ PQ 'cm' (N '(N CO 'co i—J ' ,—

J

CM CM CM 'e<i

o

83
lo —1 t^ o o o ^ 05 CO 00 -H o OOOOO OS^O OO-^ OS o »—

<
•—

'

_C e(N" t^ -H <N -H •-< GJ 'd d (=) CM 'cm oi 'd CM 'cm Tt< ' TH"
"> 6

'"' r-* T-i .-1 >-( »—

(

T-H ^H

CO
>, So COC5S o «<l 00 CO CO o o ^ t^ -H mo mcMt^ CMCM * C^ 00 o

"5

3
•n 3 ?1^ moo "5 <*< in 05^0 OCM CM o — t^ r^t^ Tf CO O CO "^ o m
O u k.

^
rt —. CO IM r-f CO CM — CO -H CM CM -» CO CM .^ CO

2 fe c "5

'•5

a

a; O

CO a; S* OiCO CO mo COOCO OOOlt^ OCMOO CMOCM COOCO OrJH O
h-( "S t-

*2 3 So Tj; Ttod •^ci-^ O t-^ CO ^!Of^ eO"-* •^' d mcM
to

rt m o -H,J<0 -^ ooo -H Tf m —iCOt -H mt^

-t-3

J2
o,i« -HOO o 05W ^co * 0(N(N O 00t»< CO moo O00Tt< OtJ< Tt<

1- CO •-H »—

t

moo CO m ooco C0 050 Tj<00 lOin-^ O 00 Tt<
bO ^H

O

to

COTf •*

•*

oom
oiri

oom
h-lcood

<*<oo
odt^CM

•<t05C0

ddoo
OOO
doom

OCOO
oom d

oocot^

CO CO t—

'

to

toco CD t^ t^ ^ CO CO •^ CO Tf Tj< COCO •^CMCO Tf TJH Tf * coco

J= go ooo c-. t^ — ^co o COt^ Oi ^CM O o-to •^ O CM c; m t^
CO

< 5-^
J*.

'-^ - '-'' -i -4 ^ ^ • ^^^

.2

to

1 « C50 t^ 00 CO oomiN o-*-^ c;cO'-< OiCMt^ OiCMO TtC^O
o A*- <y o iri CO CO TT Tl<'Tt * (N m 'cm -r 'cm CO ' r-i CO' 'cm <r 'cm

P-*J
to
CO

03 .^ S'l* 00 IC O cot^ m-Ht^ t^ -HCO tooo rt rtCO 05 ^CO COrt 00

bC 03 2oi (N-^ lO 00 CO 00 -^t-: -4 'oo 05 'r-; CO ' ai cm '-i CO ' ai

6o
^^ N(N <N fH I-H CM CM N — CM

. >. 2o O) CO CO Tt< -H OS005 ^t~.oo mt^ 00 00005 •* mcM Tl< 00TJ4
•a a 'r**^ OS 00 O o-^ I^CON -^ * * 05 -hC^ ©--iCM ^t^c^ OCM *
o Er ^"^ Tt< -* lO * ^ CO -^CM * — CM CO -hCM ^ — eq T)- rt CM rt< rt CM
o <a

fe c 3
o O

CO 0) 1^ oco * ** O-hO O C-. t- CMOCM ot^oo 00 Tf en OOOO
^§3 Stj! co-^ CO loui oom -h' co do m 00 --; dd CM CO CO 00 t^ m oi

S-- to
CM om ev> o •<*< CMom CMt- m CM mco CM O •^

; ;

• :^<'
:

<o 1 1

ro 1 i
: i i

1 1 1

! is?

: ife^ i ife?
1 1 i-H

1 im
1 roo
1 iio

T3
a>
3
_C
'5
c
o
O
CO

o
to _..s^

Oo 1

**

o?omm

1 le^
1 lO

1 1

^

CO •• 1 Itj

^ o
;

;c

030

o3 o ^
t-TTco

- 03 3

CO .3 to

1 lo
( no

"
;

'

bio

c» 3:

Hi . .«
ss ; ;-o

1 '' :^

1
;
i-

3 CO .— CO

1 1

1 ' bO

;

]c

1

\'^

1 1 c
.. 1 1 03

S ; is?

! 1
M

i i.S

»
1 1 c

SJ*
1 1 a:

12. i ife^

U^ "o
C35C35 £ ; ;^ Si^ s 1 i^

Q
O
O
o

O oi

O C

C c-c
Ojl-ll-l c

0)

w
St; 03 o3

0) ' ' 00
T3 ;

;co
c3

1 be -

b CO .£ M 2 .3 ^
CO - CO

• "O 3 — 3
>i 3 t- ~ ^
>- osUfcO

0^:3 §
3 t- n; t>

gOfcO
< o

- >i >> C^ L. U •• C t^ S i^ • t- rs e; ^ 73 t- N >- ~ !- Si fc.

|Hr- !c S«m OfeO oOfeU •S« cS

02

§ O m fe «
<

eI
lO ot^ 00 oo ^ CM CO Ttl m o
<N (NM N (NCO CO CO CO CO CO CO

^S
c

22



26.

5
21.

4
47.

9 — t-X

(N CO u-i

29. 32. 61. 25.

5
26.

3
51.

8
15.

6
16.

1
31.

7
9.
7

27.4 37.

1
13.4 25.

8
39.

2
18.7 20.5 39.

2
14.3 36.7 51. 14.8 33.

7
48.5

XT- (N
• _ X uo CO UOCOX iC — CO CO — Tf »o — to lO CO X *INO to-* i«

xxo
Ci CO

CM X o
ci CO

ocoo
(N (N

o ^ o
(N CO

COOCO
N cdoc

oioio lO -^ o
^locd

IN t^ O
IN irtl--;

t^O O —oo
c^iiood

lO

IN

•<J> CO t^

ic-Jcd

COOCO — IN CO TT — lO

ci IN
6.
9

7.9
14.8

X — o
^' lO o"

7.

1
6.5

13.

6
7.
9

8.
1

16.

iCiC o
CO — 00

t O Tf

COIN 00

O

t^i£:<N

IN " CO

!N — CO— (N CO
IN — CO

Kin X
IN — CO

iC CO X
(NOIN
IN — CO

iC xco
COiOO— —IN

CO o oX t^ iC— IN

Tf — lO
IN X O O lO —

lO I^ CO
CO — •*
04XO— — CO

CD Tf O
INt^O— — CO

CO

IN

12.

5
47.

1
59.

6
11.7 55.

1
66.

8
11.

1
46.

7
57.

8
15.0 40.9 55.

9
10.7 76.

9
87.

6
3.2

71.9 75.

1
3.
5

81.2 84.

7
10.7 58.4 69.

1
9.

1
62.7 71.

8
10.

3
69.

4
79.7

CO

X —

o

i-Ot-lN
— t-x
uO X CO

xox
uO XCO

CO Xt
I-OCOCM

CO X Tt<

COOf ooo— — IN
ooo
(NIN^

o •* *^ O CO
INXO
CO o-*

* IN O
CO — Tf

o
CO

45.

6
30.

3
37.

1
49.

3
35.

3
40.

4
50.

1
40.

1
44.

3
45.5 38.7 41.8 43.

3
14.

9
22.0 51.

2
24.

9
28.

8
51.2 21.5 26.8 46.

7
21.

8
29.

3
44.

7
33.9 36.

5
43.

4
30. 33.

1 (N

oi*

_: •

-T \riao cooo OiCt^ *o — xo — — o — INrt-CO CO —

—

INOO CO

O —

X

"f — CJ

CO OCJ ift t^ o COOt»«
<- '(N

eoox
CDlO id

t — CO

iC t' t'

O lOX CO — o
irt to to inuiiri

COCOIO

cdioid

o

26.

6
1.
8

13.

— oo
<N 'od 26.0

.2
11.0 22.2

.

1
10.0

coco CO oot^

IN

Tf Tf t5<

t-^ido
(N

19.7
8.6

11.9 20.3 1.
4

5.7
18.

9
1.8 5.7

X

CO t COT cor^
•* — IN

CO O —— CO 'S-* — «M

t^oot iC X
If- IN

OiOO
rfi coco
l^-^O
CO — CM

<}• lOO
lOlOO
-* — IN

t~ —

o

t^iO —t — IN

o ot^XXTf
CO — (N

lOXXxo —
CO — IN

— lO >o
t^ lO o
CO —

o

ooo

N CO X
IN O •<»"

o X —— lO t CO(N —
(N O IC

XX —
<N »0 lO

OIN •*
CO O lO

S3

>• ~ =

G

GU.O

;^

- to -

.HoSc

X
CO

c
5

iiO
iiO

o

I
"5

oo

no

i£
c

(N

I- = o

o k 5-to ^ g
o

-' < ^' 2

,-^-r-X

03

o
r>-

bC

n o
^ o

o
CO

oOfeU

s-i *- r* .^ cc

Ui^U
!0*U ?== =

03

u c>

6^
CO

m .^ CO

poEo
cs

^ ^
oi rrt

.^

^ t*M

o O
T3

.. 03 T!

&;s
a

=5 ?i

o o
affi OJ

M

23



•bo-
rate dif-

nce)

CO00-* to comt^ CO t^co o • CO 00 — — N (NtO -*com to— 1 1

C tS (N (N -^
§<N(MIN CC

ooid t^ ci'!^-* in — CO<N d in OS in t>: -,o d — 1 !

IN^<N in * <i< in CO ^ ^ CO IN
3"° >>?o^es O

x: §r^e^ lo (» CO CO O^ t^ •^ -^a: OS ine^o CO * in mtom CO-* 1 1

< go-H--; ^ (N COCO •*' — IN CO IN
• * • • • -^oo

cS ooos —
as a^ aj

5
o.S

Ot-(N 00 inT»< t^ t^ omos o in — to to to OS© 1
' 333

o CO NN' ^ oodto 00 ind-* CO cic6 (NCSCS — es 1 1

03 c3 d
-»J -tJ -^

> CL, 4^
to

'^ •-' "-"
a; as as

J2
as as as

09 MMM
C

^ gO(NO 00 e^ — to e>> to — 00 <M toto- "-* CO to t^t^CO CO-* 1 1

^ gt-^TfitN t-: * *' CO ^ t^dtd 05 -'I'oiiri CO — c<i — — IN — — 1 1

> to
'^ ^ ^H 1-H as as _as

bri

S6Sto

ag? St^lMM iC (M to -r (N in(Nin IN t^om o •* in OS to 00 CO to 1 1

i-M ~iOTf(N -H ^?c^ IN 00 t^ —

o

to — CO OS IN 00 — 00 05 05 to to 1 1 03 03 33
03 O fc-' J-_H,-H^ <N *^ ^H 1—

t

CO cstcoco IN COCO — 1—

1

»—

1

CO to a:

3

•5

OS as a)

ssa
03 08 03

^ 03
CO to to

c CO flj stri ict^ ic h- O to o 00 00 to Oi — tOOi -* toes 00 00 — OS— 1 1 as as as
>—

(

;^ t- JS J= J=o 2 2 OS c^i c<i ^' CO — CS 00 cici-^ 00 doJtd OS 00 — to 00 00 -"I'm 1 1
-tj -M -M

§^ cS — - to t>. to-* CO •*-«j<c<i 1-4
c: c cGOO

u> NOOO ^H inoot^ -* •*o> — to 00 N. t^ —

o

OSO 1 1 •OTTTJ
J3 "*• CO CO in coco — t3s o — t^ CO CS CO IN coco — C^ 1 1

as as as
bO a c a

S

u u t-
as as as
>^ -4-3 -^
as as as

ilil
2>n t^M t^

S ci -i cc ci odd-T
o
00

t^ — CJ

— IN to

in

t>:

IN IN IN

dtoiri to

in —
-^fico t>:td-*

O » OSTt"

tames — "S as as as
B >- I- t>a as as as

3MI
g "^ IC lO »c * m >n CO CO CO * CO TjlCO-* in mm m m m m mmm

c ^ & ^
*S CO to m
-^222

x g(»00»C o o -<co 00 inmiN o •*t^oo 05 *co 00 00 X t-^OO — 00 g "as "as
"3

< g .— (N crj ro (NMtN — C^tNTT IN IN es e<i — — — — — — —'es — o>^>^?
c
.2

to » « » -

6.E
§ifl*eq — — 05 00 00 eoint^ CO 00 00 OS c^ om mmoo 00 00'* CO

t>4

o g t>; t-^ (» t^ t--" tdin t-^ tot-: in OS -*o6td 00 OS 00 OS 00 00 OS OS 00 00
& Oh -m ^ as

s to
c

2 tj gO«D00 O — to-* •* toco 00 00 otocs l^ mos -^--too OS05 0<7S as

be 03
g t^ 05 Tt CO
^5-

lodai r-" in t^ in OS -*dt~-: 03 Tjitd tdmt>: to to -* in .2

oo
— — — — as

cg^ 2-*C<5 •* 00 in-*>r^ CO -*to — OS in t^ •* •* OS- C?S — 00 OS OS m to

CO

03

~oo(NO> in — C<)C^I in OCl to r^ ot^ t^ CO OS- IN— IN cses ooos •o ->
o ff
O 4)

^co roe^ CO CO CO CO IN cjcj rj C-J COCS IN CO CS CO CO CO CO cocoes es S t^

!« 3 «
9} o to 3

69 & -S
tn aj glMiCC^ (N t^ •* 00 o OS to- Ml to t^ OS »-H toes — coos to t^ to to ^ OS

u as

3 CO
V ^
o

;|3 ? -^^ 00 o * e4 dr-^ lO co doo ^ 00 — t^ to ozi mod to m in es es
§*^ ^(N(NCO N cocoes •<1< inmco •* CO ^ CO IN coco es INiN cses CO CO

1 1 1 1 1 1 1 1 1 lilt ^
a _as

1 ["O 1 1 1 r -—

N

0S05
1 ^ 1 1 1 1 1 |OS 1 'HJ.!2.

as 3.

o >
1 O 03 ,

1 1 1 1 1 m
1 1S£^ 03 c

1 1 1

1 1 1

' ^ '

'
' 00

1 1 1 \<m
C 03
C CO
as

_« ;Sr^
:

1 1 1

is i

, ,p3
1 It3T3

i 1•^ CO

bC *i

9-0
e «

to 55

a «oo^- >^

t 1 1

' to 1

r-

1 <-a
' < a
' > 03
1 1 b

1 ^ a c

^^OS ^ ^
00 ^^ O 0)

^ OS

is :

E es 52-
&- c ^

o
to

a;a

OtO 1

• to*

—

g^^i— to

o
to

a;

03

1
C 1^ m

1

S--S

s
in

<aa

05 o? aT

00 00 aj

T.TJTJ 03

^M a a
1—II— >> >>

<a a i^ i.
a. Q. a) V
>>>>bCbO

i i 3 3

1 i's
as ^•v

B o £

Q
5^ E v" C t; N < c

tJ o
5K

—^ 0^ OJ ^ as a; _,

Q, Q. C o £ c c
« a) - 03 03

r C • >- t-

2WS

g £ S ^ 4J 3 3^ «5

offloa o-^cqcqWW
fc, 1- o3

:3h P3pa

.-. bo as

« o &, >- l^t^
'cS. ©»

M

u O0C55 O ^ NCO * in tOt».oo o> O — IN CO T*<m to r^oo 050 — es

1— 3
c

-f Tf lo in tn lO tn in in in in in to to to to to to to to to tot^ t^t^

24



Fat content ranged from almost none in angel

food cakes to more than 20 percent in cookies and

40 percent in unfilled baked pie shell. Except for

pie fillings, about half of the composition by
weight of the food, as served, was carbohjdrate.

Protein values were less than 10 percent by weight

for all foods analyzed.

Comparison of Composition of Different Market Forms

In order to compare the different commercial

forms, each nutrient value for every commercial

form was calculated as the percentage of the cor-

responding value for the homemade form, which

was assigned a reference value of 100 percent.

These percentages were then summarized both by
food group—cake, pie, etc.—and by commercial
form—mix, frozen (figs. 6 and 7).

Moisture content was usually higher and ash

markedly higher, in the commercial forms than in

the corresponding homemade forms of the various

products studied (fig. 6). Protein and fat content

were nearly ahvaj^s lower in commercial than in
homemade foods. Carbohydrate content, for
most forms and products studied, was about the
same in commercial as in homemade items.
Some exceptions to the general trends were noted
(table 12). For example, variations in fat content
and caloric values for devil's food or pound cakes
were as great between brands of the same market
form as among the difTerent forms studied.
Within a food group, individual components
frequently showed interesting variations. Thus,
fat in baking powder biscuits increased in almost
stepwise fashion, from commercial refrigerated

dough through mix and frozen to the homemade
form. Cakes and brownies made from mixes were
higher in moisture than were other commercial
forms. These mixes contained emulsifiers, emulsi-
fied shortening, or wheat starch, ingredients which
probably contributed to the greater moisture-
retaining capacity of the mixes. Except for

refrigerated dough and brown-and-serve products.

CAKES
% Of Homemade

COOKIES PIES BREADS

140

120

100

Moisture^ Calories

Fat

Protein

ESS Ash

^^ Carbohydrate

Carbohydrate 100%

Figure 6.—Proximate composition and caloric values of diflFerent baked products— all commercial forms combined and
expressed as percentages of homemade forms.
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MIX

% Of Homemade

140 -

FROZEN BAKERY
REFRIGERATED DOUGH
BROWN-AND-SERVE

120 -

100 sssr

Moisture

Calories

Fat

Protein

Ash

^^ Carbohydrate

Figure 7.—Proximate composition and caloric values of different market forms of baked products, expressed as per-
centages of values for homemade products.

the various commercial forms were similar to each
other in patterns of relationships to homemade
foods (fig. 7).

Homemade brownies, which were made with
chocolate, contained more fat and less moisture
than commercial forms of brownies, which were
made with cocoa. The high fat content of the

homemade form was due in part to the high pro-
portion of added pecans (table 2) as well as the

use of chocolate in the formulation. The cal-

culated fat content of the homemade brownies,
excluding fat contributed by nuts and chocolate,

would be approximately 19 percent. This level is

in good agreement with fat in commercial forms
that included nuts and cocoa. The homemade
form apparently contained more shortening than
did commercial forms.

According to Lowe (9) , volume of cake increases

with addition of baking powder and sugar to

optimum levels, and decreases with addition of fat

and of egg. Volume may, therefore, be related

directly to ash or inversely to fat content. How-
ever, no discernible relationships between specific

volume (fig. 3) and fat, protein, or moisture con-
tent could be observed. Ash values, contrary to

prediction, tended to be highest in cakes having

the lowest specific volumes. Variations among
brands and commercial forms in the kinds of fat

and leavening agents used could conceivably
cause these deviations from expected relationships.

Composition of Dry Mixes and Finished Products IVIade

From Mixes

Proximate composition data for 62 dry mixes
representing all the food groups in the study, along
with date of purchase, ingredient contents as given
on labels, and ingredients to be added, are given

in table 13. In addition, proximate composition
data for 19 finished products corresponding to 16

of the mix items are included in table 12.

Listed ingredients used in angel food mixes
were fairly constant, both among brands and over
a period of time for the same brand. The propor-

tion of flour mix to egg-white mix was also rela-

tively uniform. Moisture, caloric, fat, and
carbohydrate content varied little among the

samples analyzed. Protein and ash levels of both

flour and egg-white portions of the mixes varied

most.
Two samples of one brand of devil's food mix,

obtained and analyzed 6 months apart, had
nearly identical proximate values. Fat content,
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however, was less than half that of the other two

brands of devil's food mix analyzed. The baked
cake made from this brand of mix (item 6, table

12) was correspondingly low in fat.

Nine yellow and five white cake mixes, repre-

senting five manufactm-ers' brands, were analyzed.

Listed ingredients in the white cakes differed

from those in yellow mixes only in the absence of

coloring. With few exceptions, composition values

varied little between yellow and white cake of the

same brand, among brands, or over a period of

time for the same brand (table 13). While these

data are from a limited number of samples, good

agreement in most composition values suggests
that wider sampling at that time would not have
appreciably altered conclusions reported here.

The fat and protein contents of the yellow and
white cake mixes are compared graphically by
year and brand (fig. 8). Few differences can be
seen among any of the possible comparisons.
Brand D yellow cake for 1960 was lowest in fat of

all yellow or white cake mixes. Brand A devil's

food and brand C pound cake mixes, made by the

same manufacturer, also contained far less fat

than corresponding mix types of other brands.

- 15 -

10 -

1956: Yellow

E A
BRAND

White |v>VA| 1959: Yellow I960: Yellow

FiGrRE 8.—Percentages of fat and protein in different brands of yellow and white cake mixes obtained in different years.
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Brownie mixes containing egg solids (Type I)

were higher in moisture, protein, and ash, and
lower in fat than T>-pe III mixes, to which eggs

were added during preparation for baking. After

baking, the T>-pe I mux was still lower in fat and

also slightly lower in protein than the Type III

mix. The two brands of cookie niLx analyzed

were reasonably close in proximate composition,

except that the component ash was more than 50

percent higher in brand A, the mLx that contained

baking powder rather than soda.

Four brands of pie crust mix, which were

analyzed in both 1956 and 1960, and crust mLx
from a dry pack of coconut pie. analyzed in both

1959 and 1961, changed little in content of most
proximate components. Protein in four of the

five brands increased bA' about 10 percent between

the 2 years.

Two brands of biscuit mix had essentially the

same composition. Corn muffin niLxes also showed
good agreement for all proximate components but

fat, which was more than 20 percent higher in

brand A than in brand C.

Finished products made from mixes, except for

sugar cookies, were higher in moisture content

per 100 grams and lower in caloric value and
carbohydrate than were the dry mixes from which
they were prepared. The amount and composi-
tion of ingredients which were added to the mixes
determined changes in content of fat, protein, and
ash.

Other Changes in Proximate Composition With Baking

Pie crusts from baked filled pies, both homemade
and made-from-mix, were usually lower in fat and
higher in moisture than would be expected from
calculations of percentages of fat and water used

in their formulation. Similar observations were
made on crusts from frozen apple and coconut
pies, for which proximate data were obtained both
before (table 14) and after (table 12) baking. Other
proximate values in these crusts, except for protein

in coconut crusts, showed a corresponding de-

crease. Fillings of both frozen pies decreased in

moisture with baking, while other proximate com-
ponents, with the exception of protein in coconut
filling, showed a corresponding increase. Al-

though total weights of these forms of pies de-

creased because of evaporation during baking and
cooling, in most instances the crusts gained in

weight. As a result, the proportion of crust to

filling in these pies increased with baking. It was
evident that moisture shifted from fillings to

crusts during the time pies were baked and cooled.

To examine the effect of baking on the pie shell

alone, proximate data were obtained on one lot

of homemade pie crust which had been divided;

one-half was analyzed unbaked and the other half
was analyzed after being baked without a filling.
Moisture content dropped from 10.2 percent m
the unbaked to 0.7 percent in the baked crust-
fat mcreased from 38.2 percent in the unbaked to
41.8 percent in the baked shell. Fat in the baked
crust, calculated from the amount of fat included
in the dough and allowing for weight losses during
baking, would be 42.8 percent. ^ As determined
by acid hydrolysis, analyzed fat content of the
total baked shell, plus the very small amount
«0.1 percent) of fat remaining on the pan after
baking, equaled 98 percent of the predicted value.

Moisture losses during baking in other ready-to-
bake items (tables 12 and 14) were usually between
20 and 30 percent, although frozen waffles lost
only 12 percent moisture during toasting and
cookies baked from commercial refrigerated dough
lost as much as 75 percent. Other proximate
nutrients increased correspondingly in value,
depending on the moisture loss.

Composition of Frosted Caites and Brownies

Frozen and bakery devil's food and yellow cakes
and frozen brownies contained butter-cream frost-
ings as received in the laboratory. These frostings
were removed and analyzed separately, thereby
making it possible to calculate the total composi-
tion of frosted cakes (table 15) and to make
observations on some differences in nutritive value
between plain and frosted cakes. Frostings
included with these cakes nearly always contained
equal or greater percentages of fat and carbo-
hydrate and less protein and ash than the matching
cakes.

The proximate composition of frosted cake
depends not only on the separate compositions of
cake and frosting, but also on the proportions of
cake to frosting in the finished product. Propor-
tions of frosting in the total cake ranged from
25 percent of the weight in frozen brand A devil's

food (which also contained 23 percent cream
filling) to 49 percent in bakery yellow cake.
Frozen brownies were 24 percent frosting. In
this investigation, frosted cake per 100-gram
portion in most instances was slightly higher in

caloric value and fat and correspondingly lower
in protein and ash than was plain cake. Per
serving, the addition of frosting to a cake in the

amounts used on these frozen and bakery cakes

resulted in increases in fat, carbohydrate, and
energy values ranging from 50 to more than 100

percent. The caloric value per serving of frosted

cake was thus approximately equal to that for a

serving of pie, and nearly three times higher than
that for plain angel or plain pound cake.
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Mineral Content of Selected Dry Mixes

Of the eight minerals (calcium, copper, iron,

magnesium, manganese, phosphorus, sodium, and
potassium) determined in cake and brownie mixes,

those found in greatest concentration were
phosphorus, sodimn. potassium, and sometimes
calcium (table 16). These elements are the ones

most likely to be contributed by baking powder,
salt. soda, and other leavenings, and are found in

considerably Iiiglier levels in basic ingredients

(flour, milk. eggs, cocoa) than are the other min-
erals studied (3, 13).

Calcium was high in either the flour mix or the

egg-white mix of angel food cake, but not in both.

Phosphorus varied with the calcium for these
mixes, an indication of the use of chemical leaven-
ing agents. According to Harrel (4), anhydrous
monocalcium phosphate is included in the egg-
white portion, and cream of tartar in the flour
portion, of the angel food mix. Data presented
here (table 16) indicate, however, that manufac-
turer differ in the portion of the mix to which
they add the calcium phosphate, and that the
flour mix which contained calcium phosphate did
not, according to potassium content, also contain
cream of tartar. The potassium of the egg-white
mix could all have been contributed by potassium
in the egg white, assuming the mix contained 31
percent egg albumin (4).

Table 16.

—

Mineral content oj cake and bronmie mixes, as purchased

Description of sample and date Total
received solids

Element content per 100 grams of mix

Ca Mg Cu Fe Mn Na K

.\ngel food cake:
Brand A (9/59)

:

Flour mix
Egg mix

Brand B (9/59)

:

Flour mix
Egg mix

Devil's food cake
Brand A (9/59) .

.

Pound cake:
Brand C (8/59) _ _

Yellow cake:
Brand A (9/59) . -

Brand B (9/59) .

.

Brownies:
Type I (9/59)

Tvpe III:

"Brand A (9/59)

Brand B (8/59)

Percent
98.0
98.3

98.0
98.6

96.9

97. 1

97. 4

96.5

97.0

97.8

97.6

Mg.
20

202

186
35

35

20

143

136

21

69

17

Mg.
10
21

10
24

37

9

12

10

46

63

41

Mg.
(')

247

251
(')

172

133

275

242

105

124

100

Mg.
0. 11

. 12

. 11

. 10

.28

. 10

. 11

. 12

.30

. 41

. 71

Mg.
0.4
.4

. 5

.5

2. 1

. 7

.8

1.4

1. 2

2.5

1. 2

Mg.
0.2

{')

. 2

.3

.3

.3

.3

.4

. 5

.3

Mg.
116
270

200
265

514

284

415

350

299

158

230

Mg.
75

277

26
246

139

43

78

89

163

167

131

' Flame photometer determination.
' Below the level detectable on the spectrograph.
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Calcium was low in the devil's food cake mix
which, according to the label, contained nonfat

milk solids. The protein and calcium contents

of this mix indicated the amount of milk solids

present was low. Calcium levels in yellow cake

mixes were four times that of the one devil's food

mix. Magnesium, copper, iron, and potassium

were high in the mixes containing cocoa. Manga-
nese levels were low and varied little among the

mixes.

Although commercial cakes as a whole contained

more ash than corresponding homemade items,

cakes made from mixes, except for devil's food,

contained amounts of total ash equal to or less

than the homemade. The content of the four

major minerals in homemade and niade-from-mix

cakes and browmies was estimated from data for

the sodium, potassium, calcium, and phosphorus
content of individual ingredients {3, IS) and from
data reported in table 16 for the mineral content

of the mixes. As calculated, mix angel food cakes,

which depended on calcium phosphate for leaven-

ing, were considerably higher in calcium and

phosphorus and lower in potassium than the
homemade cake; estimated values for calcium in

the homemade, brand A, and brand B made-from-
mix cakes were 6, 53, and 104 mg., respectively,
per 100 grams baked cake. Corresponding potas-
sium values were 21, 53, and 129 mg. Of the
mixes studied, only the devil's food cake (381 mg.)
was equal to the homemade form (389 mg.) in

sodium content of 100 grams baked cake; other
mixes were considerabl}^ lower in sodium than
were the homemade items. Sodium in the home-
made cake could be adjusted, of course, by
decreasing the salt content or changing the kind
of baking powder.
On the average, cakes and brownies made from

mixes were about equal to homemade in calcium
and phosphorus content and contained about
two-thirds the sodium and potassium levels of

the homemade. Average values for the homemade
and nuide-from-mix items, in milligrams per 100
grams baked weight, were, respectively, calcium,
57 and 69; phosphorus, 126 and 154; sodium,
366 and 232; and potassium, 174 and 123.
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